Enhancing Urban Trails Design Quality by Using Electroencephalography Device  by Banaei, Maryam et al.
 Procedia - Social and Behavioral Sciences  201 ( 2015 )  386 – 396 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre for 












(QKDQFLQJXUEDQ WUDLOV GHVLJQTXDOLW\ FDQ HQFRXUDJHSHRSOH WRXVH WKHP7KLV VWXG\ FRPSDUHG WZRXUEDQ WUDLOVZLWKGLIIHUHQW
IXQFWLRQVLQ7HKUDQ7U\LQJWRGLVFRYHUWKDWZKLOHZDONLQJRQWKHXUEDQWUDLOVZKLFKSDUWVRIWKHSDWKKDVWKHPRVWHIIHFWVRQWKH
FRJQLWLYH IXQFWLRQV RI XVHUV 7KH DLP LV WR HQKDQFH WKH XUEDQ WUDLOV TXDOLW\ E\ XQGHUVWDQGLQJ KXPDQ¶V UHDFWLRQ :H XVH

















© 2015 The Authors. Published by lsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre 
for Environment-Behaviour Studies, Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia.
387Maryam Banaei et al. /  Procedia - Social and Behavioral Sciences  201 ( 2015 )  386 – 396 
6WXGLHVSURYHG WKDW GHVLJQTXDOLW\ KDYH VRPH LQIOXHQFHVRQSHRSOH¶VGHVLUH WRXVH WKHSODFH 0DQVRU6DLG	
0RKDPDG0RKDPHG	2WKPDQ$UFKLWHFWVDQGXUEDQGHVLJQHUVWU\WRGHVLJQLQDZD\WKDWHQFRXUDJH
SHRSOHWREHLQDSODFHDQGHQMR\WKHDPELHQFH6KLURWVXNL2WVXNL	6RQRGD8UEDQWUDLOVDUHQHFHVVDU\IRU





ERUHGZKLOHVWUROOLQJ+HQFH WKHLUGHVLJQVKRXOGEH LQ DQH[FLWLQJDQGPRWLYDWLQJZD\8MDQJ8VXDOO\ IRU
FUHDWLQJORQJZDONZD\VGHVLJQHUVWU\WRFUHDWHQRWLFHDEOHVLJQVLQGLIIHUHQWSODFHVWRFDWFKWKHDWWHQWLRQRISHRSOH
7KLVVWXG\DWWHPSWV WRILQGRXW WKHFKDQJHVRISHRSOH¶V HPRWLRQVDQGFRJQLWLYHIXQFWLRQV WRZDUGXUEDQVSDFHVE\
IRFXVLQJRQWKHWLPHRIVWUROOLQJLQXUEDQWUDLOV
1HXURVFLHQFHDQGFRJQLWLYHVFLHQFHDUHQHZZD\VWRVWXG\SHRSOH¶VUHDFWLRQWRZDUG WKHHQYLURQPHQW9DUWDQLDQ










WRZDUG HQYLURQPHQW EHWWHU DQG WR GR KXPDQRULHQWHG GHVLJQ +LVWRULFDOO\ DUFKLWHFWXUDO UHVHDUFK UHOLHG RQ
SKLORVRSKLFDO FRQVWUXFWVRUDQDO\VLVRI EHKDYLRXUSDWWHUQV LQRUGHU WR UHODWHKXPDQ UHVSRQVHV WRGHVLJQ 3DUGDORV
 S 7ZRPDMRU UHVHDUFKPHWKRGRORJLHV DQGRQHGHVLJQSURFHVVKDYHEHHQGHYHORSHG IRU HQYLURQPHQWDO
EHKDYLRXUVWXGLHVPDLQO\WRUHODWHWRDUFKLWHFWXUHDQGRWKHUGHVLJQSURIHVVLRQVDQGSURFHVVHV7KRVHDUHXVHUQHHGV
SURJUDPPLQJ VWXGLHV SRVWRFFXSDQF\ HYDOXDWLRQ 32( VWXGLHV DQG HYLGHQFHEDVHG GHVLJQ(EHUKDUG  S
 7KHNQRZOHGJHWKDWLVGHYHORSHGLQWKLVILHOGHQULFKHGDUFKLWHFWXUDOVWXGLHV
(QYLURQPHQW%HKDYLRXU VWXGLHV²XVHU QHHGV VWXGLHV DQG 32(V²FDQ KHOS XV XQGHUVWDQG ZKDW NLQG RI WKH
UHODWLRQVKLSPLJKWEHEHWZHHQGHVLJQHGHQYLURQPHQWVDQGEHKDYLRUDORXWFRPHV7KH\ZLOOQHYHUEHDEOHWRWHOOXV
IURPDSK\VLRORJLFDODQGQHXURVFLHQFHSRLQWRIYLHZ³ZK\´WKHVHUHODWLRQVKLSVRFFXU,WUHTXLUHVWKDWQHXURVFLHQFH
NQRZOHGJH WR EH DSSOLHG (EHUKDUG  S  7KHUH LV D JDS EHWZHHQ DUFKLWHFWXUH DQG SV\FKRORJ\ LQ
SKHQRPHQD XQGHUVWDQGLQJ EHWZHHQ :KLOH QHXURVFLHQWLILF GDWD KDYH DQ LPSRUWDQW UROH WR SOD\ LQ EULGJLQJ WKH




5HVHDUFK GHYLFHV LQ QHXURVFLHQFH VXFK DV (OHFWURHQFHSKDORJUDSK\ ((* )XQFWLRQDO PDJQHWLF UHVRQDQFH
LPDJLQJ I05,(\H WUDFNLQJ HWF FDQEHXVHG LQ DUFKLWHFWXUHDQG HQYLURQPHQWDO UHVHDUFKHV0DQ\ VWXGLHVZHUH
SHUIRUPHGE\WKHVHGHYLFHV)RUH[DPSOHVWXG\LQJV\VWHPDWLFYDULDWLRQLQFRQWRXULPSDFWVDHVWKHWLFMXGJPHQWVDQG
DSSURDFKDYRLGDQFHGHFLVLRQVE\XVLQJD IXQFWLRQDOPDJQHWLF UHVRQDQFH LPDJLQJ I05, 9DUWDQLDQHW DO










WRROV OLNH LWV ORZHU FRVWV DQG IHZ VLGH HIIHFWV IRU SDWLHQW 1LHGHUPH\HU 	 GD 6LOYD  S  ((* VLJQDOV
GLYLGHGLQWREDQGVE\IUHTXHQFLHV)RXUEDVHEDQGVDUH$OSKD%HWD'HOWDDQG7KHWD
$OSKDLVWKHIUHTXHQF\UDQJHIURPWR+]LWLVXVXDOO\VHHQLQWKHSRVWHULRUUHJLRQVRIWKHKHDGRQERWKVLGHV






'HOWDLV WKH IUHTXHQF\ UDQJH XS WR+] ,W LV QRUPDOO\ FRQVLGHUHG LQ DGXOWV LQGHHS VOHHS$OVR7KHWDLV WKH
IUHTXHQF\EHWZHHQ+]WR+]VRPHWLPHV7KHWDFDQEHVHHQLQWKHIURQWDOOREHLQKHDOWK\DGXOWV6DGRFNS
  ,Q WKLV VWXG\ ZH IRFXVHG RQ $OSKD DQG 0LG%HWD EDQGV EHFDXVH WKHVH WZR VKRZV WKH FDOPQHVV DQG
H[FLWHPHQWOHYHOZKLFKZHZDQWWRZRUNRQWKHPLQSDUNDQGED]DDU
0DQ\ VWXGLHVZRUNHGRQ((* LQ UHODWLRQ WR WKH HQYLURQPHQW2QH VWXG\ IRFXVHGRQ WKH LPSDFW RI IOXRUHVFHQW
OLJKW RQ QHXURSK\VLRORJLFDO DQG VXEMHFWLYH LQGLFHV RIZHOOEHLQJ DQG VWUHVV5.OOHU	:HWWHUEHUJ 2WKHU
VWXGLHVVKRZWKDWZHFDQXVHPRELOH((*VXFKDV(PRWLYGHYLFHLQDUFKLWHFWXUHDQGXUEDQGHVLJQIRUVWXG\LQJUHDO
HQYLURQPHQW DOVR WKLV VWXG\ VKRZV VRPH HYLGHQFH WR XVH ((* LQ DFRXVWLF UHVHDUFKHV5RH$VSLQDOO0DYURV	
&R\QH  )XUWKHUPRUH DQRWKHU VWXG\ ZRUNHG RQ ((* VLJQDOV IRU HYDOXDWLQJ WKH DURXVDO DQG SHUIRUPDQFH
WRZDUGWKHLQWHULRUFRORU5LNDUG.OOHU0LNHOOLGHV	-DQVVHQV7KHVHUHIHUHQFHVVKRZWKHXVDJHRI((*LQ
HQYLURQPHQWDOVWXGLHV
2. Materials and methods 
 6WXG\GHVLJQ
7KLVVWXG\ZDVLQWHQGHGWRFODULI\WKHHIIHFWVRIXUEDQWUDLOVRQFRJQLWLYHIXQFWLRQVRIXVHUVZKLOHVWUROOLQJ:H














)LUVW ZH DQDO\VHG WKHVH WZR ZDONZD\V EDVHG RQ WKH 6:27 FKDUW 6:27 VWUHQJWK ZHDNQHVV RSSRUWXQLW\
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DJHZDV\HDUVROGWR ,WZDVDFRQYHQLHQFHVDPSOLQJDQGWKH\ZHUHYROXQWHHUVIURPXQLYHUVLW\VWXGHQWV
ZLWK GLIIHUHQW DFDGHPLF PDMRUV 3DUWLFLSDQWV VKRXOGQ¶W EH DGGLFWHG WR D FLJDUHWWH DOFRKRO DQG HWF $OVR WKH\
VKRXOGQ¶WKDYHDQ\PHQWDOGLVHDVHOLNHGHSUHVVLRQVWUHVVDQGHWF0RUHRYHUWKH\VKRXOGQ¶WXVHDQ\NLQGRIGUXJV
UHODWHG WR PHQWDO KHDOWK :H DVNHG SDUWLFLSDQWV DERXW WKHLU OHYHO RI KHDOWK IRU FKRRVLQJ WKHP IRU WKH WHVW
)XUWKHUPRUHZHKDGDPLQXWH((* WHVWZLWKDQRSHQH\HEHIRUH WKHH[SHULPHQW IURPDOORI WKHSDUWLFLSDQWV WR
FKHFNDQ\VSHFLILFPHQWDOSUREOHP









(PRWLY LVDPRELOH((*GHYLFH ,Q WKLV VWXG\((*VLJQDOVZHUH UHFRUGHGE\ D ODSWRS WKDW WKH UHVHDUFKHUZDV
FDUU\LQJ DQG IROORZLQJ WKH SDUWLFLSDQWV FDUHIXOO\ IURP  PHWHUV GLVWDQFH ,W KHOSV WKH UHVHDUFKHU WR FKHFN WKH
VLJQDOVZKLOHUHFRUGLQJDQGQRWLFHDQ\SUREOHPGXULQJWKHH[DPLQDWLRQ$IWHUWKHH[SHULPHQWSDUWLFLSDQWVDQVZHUHG
WRVRPHTXHVWLRQVVXFKDVKRZPDQ\WLPHVWKH\KDYHYLVLWHGWKHVHZDONZD\V
:H FDQ GHGXFH WKDW WKH SDUN LV WKH SODFH IRU EHLQJ UHOD[HG DQG FRPPHUFLDO LV IRU EHLQJ H[FLWHG 7KHUHIRUH
GHVLJQHUVWU\WRLPSURYHWKHVHIHHOLQJVE\GHVLJQ+HQFHLQWKLVVWXG\ZHH[DPLQHGFDOPQHVVDQGH[FLWHPHQWOHYHO






















WKHGDWD S((*IUHTXHQF\EDQGVZHUH([WUDFWHG DQG+LJKSDVV ILOWHULQJ((*DW+]ZDVGRQH$OVR
'LUHFW &XUUHQW '& RIIVHW ZDV UHPRYHG IURP WKH ((* VLJQDOV :H QHHG WR ILOWHU ((* VLJQDOV ((* UHFRUGV
HOHFWULFDOVLJQDOVDQGFDQUHFRUGDOO WKHH[WHUQDODQGLQWHUQDOXQZDQWHGVLJQDOVWKDWH[LVWDURXQGXV ))7H[WUDFWHG
VXEIUHTXHQFLHVVLJQDOVVXFKDV$OSKDDQG%HWD))7LVWKHVWDQGDUGFRGHLQ0$7/$%WKDWH[WUDFWZDYHVLQWRVXE
IUHTXHQFLHV :H GLYLGHG WLPH LQWR WKUHH HTXDO SDUWV DQG H[DPLQHG HDFK SHULRG DFFRUGLQJ WR FDOPQHVV DQG
H[FLWHPHQWDFWLYHWKLQNLQJFKDQJHVDQGGUHZWKHFKDUWVIRUHDFKSDUW
3. Results  
&DUPRQDGHILQHG VL[GLIIHUHQW GLPHQVLRQV IRU XUEDQGHVLJQ VXFK DVPRUSKRORJLFDO SHUFHSWXDO VRFLDO YLVXDO
IXQFWLRQDODQGWHPSRUDOGLPHQVLRQV&DUPRQD,QWKLVVWXG\ZHIRFXVRQWKHYLVXDOGLPHQVLRQDQGFRPSDUH
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:HFRPSDUHG WZRZDONZD\VZLWK6:27DQDO\VHV7DEOHVKRZV WKH6:27DQDO\VHV UHVXOWDFFRUGLQJ WR WKH





























































































0RUHRYHU )LJ 6KRZV WKH DYHUDJH RI WKH EUDLQ PDSV LQ HDFK EDQG $OSKD DQG 0LG%HWD LQ D SDUN DQG
FRPPHUFLDOWUDLO:DUPFRORUVVKRZWKHPRUHDFWLYLW\RIHDFKSDUWRIWKHEUDLQ+HQFHFRPSDULQJWKHEUDLQPDSV
VKRZVWKDWWKH$OSKDDFWLYLW\RIWKHRFFLSLWDOSDUWLQWKHSDUNLVKLJKHUWKDQWKHED]DDUWKDWLOOXVWUDWHVUHOD[LQJIHHOLQJ
LQ WKH SDUN $OVR 0LG%HWD DFWLYLW\ LQ WKH ED]DDU RI WKH IURQWDO OREH LV JUHDWHU WKDQ WKH SDUN WKDW VKRZV PRUH
H[FLWHPHQW

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((* UHVXOWV VKRZHG WKDW DIWHU D IHZPLQXWHV SHRSOH ORVW WKHLU DPELHQFH RI WKH VSDFH 7KHUHIRUH LW VKRZHG WKDW
PRQRWRQHGHVLJQZDVQRWVXLWDEOHIRUZDONZD\VDQGWKHUHVKRXOGEHVRPHH\HFDWFKLQJSRLQWVLQWKHGHVLJQ
5. Conclusion 
$VDFRQFOXVLRQZHVXJJHVW GHVLJQHUV WR LPSURYH WKH VSDFHTXDOLW\RIXUEDQ WUDLOVDIWHU WKH ILUVWPLQXWHVRI




3UHYLRXV UHVHDUFKHV LQ WKH HQYLURQPHQWDO SV\FKRORJ\ ILHOG GR QRW DQVZHU WKDWZK\ SDUWLFLSDQWV VKRZ VSHFLILF
UHDFWLRQ WRZDUGV WKHHQYLURQPHQW+HQFHQHXURDUFKLWHFWXUDO VWXGLHVDLP WRDQVZHU WKHVHNLQGVRITXHVWLRQV:H
SHUIRUPHGWKLVVWXG\LQWKHUHDOZRUOGDQGWULHGWRKDYHWKHVDPHFRQGLWLRQVIRUHDFKSDUWLFLSDQW$FFRUGLQJWR LWV
OLPLWDWLRQVVXFKDVDJHVJHQGHUORFDWLRQDQGWLPHZHVXJJHVW UHVHDUFKHUVWRSHUIRUPPRUHVWXGLHVLQWKLVILHOGLQ
GLIIHUHQWXUEDQSODFHVDQGZRUNRQDJHDQGJHQGHU7KLVDUHD LV WKHQHZJHQHUDWLRQRIVWXGLHV LQDUFKLWHFWXUHDQG
XUEDQGHVLJQ UHODWHG WRQHXURVFLHQFH WKDWKDV LWV OLPLWDWLRQDQGGLIILFXOWLHV ,Q WKLVSDSHUZH WULHG WR VLPSOLI\ WKH
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